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5,2 HAVE C02-INDUCED SURFACE TEMPERATURE CHANGES ALREADY OCCURRED?*
5.2.1 Introduction

In 1938, G. S. Callendar suggested that mankind's fossil fuel emissions
were causing an increase in atmospheric C(>2 concentration and that
this, in turn, was leading to the climatic warming that had been
detected early in this century. With new radiative calculations
performed by Plass (1953, 1956) and an improvement in understanding of
oceanic chemistry due to Revelle and Seuss (1957), the quantitative
basis for Callendarfs suggestion became more acceptable.  In January
1961, in one of his last papers, Callendar compiled global climatic
data on temperature trends in order to assess the possible role of
increasing CC>2 concentrations (Figure 5.1). He found "...that the
observed distribution of recent climatic trends over the earth is not
incompatible with the CC>2 hypothesis, and that in certain cases the
latter [i.e., the C(>2 hypothesis] can supply a reasonable explanation."
The carefully measured tone of this endorsement of his own hypothesis
resulted from its failure, in his mind, to explain three troubling
features of the observed climatic trends. These features included the
following s

1.  "...the rising temperature trend is very small in the south
temperate zone as compared to that in the north."

2.  "The tendency for precipitation to decrease in many warm
regions, and remain sub-normal during the first three or four decades
of this century (Kraus, 1955)."

3.  "...the big rise of temperature in most parts of the sub-arctic
zone during the 1920s and 1930s...as compared to the changes in the
lower latitudes."

Callendar felt that some aspects of these features could be reconciled
with the C02 theory, by, for example, considering the large thermal
inertia of the oceans, greatly delayed transport of fossil fuel derived
CC>2 to the southern hemisphere, radiatively induced stabilization of
clouds, lower-latitude induced contraction of the polar vortex, and the
consideration of other factors to explain short-term fluctuations.t

*Some of the material in this section also appeared in MacCracken
(1983) .

tThe thermal inertia of the oceans, and not delayed cross-
equatorial transport of C02, is now believed to be important in
delaying the temperature response of the southern hemisphere (Climate
Research Board, 1979? C02/Climate Review Panel, 1982). Radiatively
induced stabilization of clouds is not now recognized as the cause of
geographical variations in C02-induced rainfall changes? rather, the
shifting circulation pattern, including contraction of the polar
vortex, leads to these variations.  Ice-albedo feedback and the
presence of a polar temperature inversion are now believed to lead to
the amplification of temperature changes in polar regions.